It is evident that staphylococcus food poisoning is not a rarity, at least in the United States. As early as 1894 a probable outbreak was reported (by Denys"), and since then there have been about 50 additional outbreaks reported in the literature. It was not until the extensive investigations of jordan.t and Dack," and others, that this type of food poisoning was recognized as an important cause of gastro-intestinal upsets.
Various attempts have been made to distinguish the staphylococcus capable of producing the gastro-intestinal irritant from other types. Stritar and jordan! concluded that chromogenesis, hemolysin production, fermentation reactions, gelatin liquefaction, agglutination and agglutination absorptions were not distinctive. Shaughnessy and Grubb" investigated the action of the enterotoxic staphylococci on carbohydrates, but they concluded that there was no valid basis for correlation with animal tests because some of the monkeys used may have been insusceptible.
Determination of enterotoxicity has always been fraught with difficulties. Dolman, Wilson and Cockcroft" devised a method of detecting staphylococcus enterotoxin by inoculating a heated filtrate of a staphylococcus intraperitoneally into kittens. This test was devised because the extensive use of the human volunteer was neither valid nor expedient; monkey feeding tests, first reported by Jordan and Mcbroom? and confirmed by Woolpert and Dack," proved inadequate because monkeys were not readily procured nor easily handled, and many of them were not susceptible to the enterotoxin; and all attempts to adapt rabbits and guinea pigs to those conditions defined by Borthwick'' failed.
The present investigation was merely an attempt to determine whether or not the staphylococci might be differentiated by their characteristics and reactions on the most common laboratory mediums. This involved the collection of a suitable number of strains from various sources; the invigoration of these organisms on the starch-agar medium suggested by Jordan and Bur-rows ;10 the testing of the organisms for enterotoxin by suitable animal experiments; and the correlation of these findings with the results of a cultural investigation.
Strains were obtained from several outbreaks of food poisoning and from different normal and pathological sources. The experiments were conducted with a total of 44 strains: 21 isolated from definite food poisoning outbreaks; 4 previously found to be enterotoxic when tested on animals but from sources (raw milk, infected fracture) which were not incriminated in food poisonings; and 19 not previously tested, and from sources not implicated in food poisoning outbreaks (normal skin, nose and throat; abscesses, osteomyelites, etc.; leukorrhitic and normal vaginas; drinking glasses and wash water; and stock strains). The enterotoxicity of all the strains was determined by animal tests, and the reactions to Stone's" special gelatin mediums were observed. Complete cultural tests, however, were made on only 31 strains.
After preliminary feeding experiments had been made on a monkey, according to the procedure of Woolpert and Dack," and on several kittens according to the procedure of Tanner and Ramsey," the Dolman test was reported. It was decided that this test would constitute the essential basis of the animal work. Despite the fact that its specificity had not been determined, the test seemed suitable because the amount of the dose, the time for the reaction, and evidences of gastro-intestinal disturbances could easily be determined.
PROCEDURE
Preparation of thetoxin.-The technic employed was essentially that of Woolpert and Dack." The staphylococci were transferred from the starch-agar medium to veal infusion broth. One cc. of a 24 hour culture in this broth was inoculated into 50 cc. Kolle flasks, each containing about 40 cc. of 1% veal infusion agar (pH 6.0). The flasks were placed in vacuum desiccator jars which were then exhausted to a pressure of 25 em. of Hg; carbon dioxid was admitted to equalize the pressure (some reduced pressure being left in the jar to assure a tight lid). After incubating for 44 hours at 37 C. the agar was squeezed gently in a tissue press through 6 or 8 thicknesses of cheesecloth. The expressed fluid was then filtered through a soft mat on a Buechner filter. The liquid was passed through Seitz filters, and the sterile filtrate was placed in the refrigerator until needed.
Animal experiments.-The toxins, prepared as described above, were boiled from 25 to 35 minutes. Routinely 2 to 4 cc. of this boiled filtrate were injected intraperitoneally into kittens according to the procedure of Dolman et aI. 6 The animals were observed for the 4 hours following injection, and all gastro-intestinal disturbances were noted. If a vomiting or definite diarrhea were produced within this time, the strain was designated as a "positive" enterotoxic staphylococcus. Usually the reactions noted, if the toxin was positive, were a vomiting or paroxysms of vomiting within an hour, followed by diarrhea an hour or two later. In many cases, however, no vomiting was evidenced but merely a purging diarrhea, and this took place about 2 hours after inoculation. Before a strain was called "negative" 2 kittens were inoculated and experiencing no reaction, a fresh sample of the toxin was prepared and reinoculated without result into additional kittens. No injections were administered to kittens which previously had given a positive reaction until a 2 week period had elapsed, and the stools were definitely normal again. This was to make certain that all gastro-intestinal symptoms had subsided.
A comparison of histories with animal tests shows that of 25 strains from food poisoning sources or previously found enterotoxic, 20 were positive to kittens; and of 19 strains not in- criminated in food poisonings, 9 caused gastro-intestinal disturbances in these animals. Supplementary experiments, conducted on rabbits using intravenous and intraperitoneal inoculation with boiled toxic filtrates, produced diarrhea in about 1 hour, and death usually in from 12 to 24 hours. Possibly this animal may better serve for the determination of enterotoxicity. However, much work along this line must be done before any additional comments may be made. Mice and guinea pigs resisted intraperitoneal inoculation with 1 cc. and 5 cc. amounts respectively of the boiled filtrates.
Chromogenesis.-Essentially the procedure of Winslow and Winslow" was used. The strains were inoculated onto Loeffler's blood serum medium and incubated at room temperature for 10 days. A portion of the growth was removed with a loop to white drawing paper, allowed. to dry in the air, and then compared with Winslow and Winslow's color chart. The results obtained agree with those of Stritar and Jordan, 4 who found that the staphylococci able to produce the' gastro-intestinal poisoning were not chromogenically uniform (table 2) .
Nitrate reduction.-The nitrate broth was prepared according to the procedure of J ulianelle.l! and consisted of 1% KN03, 1% peptone, and 0.5% K2HP04 in distilled water. One tenth cc. of a 24 hour culture of each strain was inoculated into 4 tubes (each containing an inverted tube), and incubated at 37 C. Readings were made after 1, 5, 7 and 10 days by the sulfanilic acid-a-naphthylamine method. All but 2 strains (1 of which was enterotoxic) reduced the nitrate to nitrite in 24 hours (table 2) .
Hemolysin production.-All of the strains were found to be hemolytic when' streaked over rabbit-blood agar plates, and incubated at 37 C. However, some strains did not show hemolysis in 24 hours, 2 (1 of which was enterotoxic) requiring 72 hours.
Action on milk.-Brom cresol purple milk was inoculated with 0.1 cc. of a 24 hour broth culture of each of the 31 strains. This was done in duplicate. These were incubated at 37 C. for 10 days and read daily. The results obtained were variable, but most of the strains produced acid and coagulation of the milk (table 2) .
Action on carbohydrates.-The strains were inoculated into beef extract broth containing 0.5% of the carbohydrates and Andrade's indicator. These were incubated at 37 C. for 14 days, and the reactions noted daily. Inoculations were made in duplicate, and where there was disagreement the tests were repeated, and the most common result taken. All the strains fermented dextrose, lactose, maltose, and saccharose; all but 1 fermented mannite; all but 2 fermented glycerine; only 1 fermented rhamnose; 2 strains attacked arabinose; 3 broke down xylose; 3 fermented raffinose; 7 fermented starch; 13 fermented inulin; and 17 attacked dextrin. These results are in fairly good agreement with the results of other workers. However, there seems to be no correlation whatsoever between carbohydrate fermentations and enterotoxicity (table 2) .
Liquefaction of gelatin.-Beef extract gelatin was stabbed by means of a straight needle with a 24 hour culture of the various organisms. This was done in duplicate and the tubes were incubated at 37 C. for 30 days. Daily readings were made by placing the tubes in the refrigerator until the control tubes set. All the strains but 3 ( failed to liquefy gelatin; and those of Chinn" who concluded that there was no appreciable difference in amount or speed of gelatin liquefaction among the staphylococci, excepting that those most recently isolated were usually most active.
In his efforts to find a cultural reaction that would distinguish enterotoxic from non-food-poisoning strains of staphylococci, Stone" developed a gelatin which he claimed would be liquefied only by the enterotoxin-producing strains. This gelatin medium has been subsequently altered several times by Stone, and several of these modifications were attempted in the present investigation. Lemco beef extract was used, as well as the Difeo product advised by Stone, to determine whether or not the beef extract necessarily had to be of one manufacture. The reaction of the 44 strains to Stone's medium was not distinctive, and the medium demonstrated no differential value (table 3) 
-Comparison of Kitten Test with Reaction on Stone's Mediums

SUMMARY
The Dolman method of intraperitoneal inoculation of kittens with a boiled filtrate of staphylococcus strains is the best procedure available for the detection of enterotoxic substance. Of 44 strains tested by this method, 29 produced gastro-intestinal disturbances.
Thirty-one strains, 23 of which were enterotoxic (as determined by Dolman's method), were tested for pigment production, nitrate reduction, hemolysin production, action on milk, carbohydrate fermentations, and liquefaction of nutrient gelatin, but no distinctive reaction was observed which would distinguish the enterotoxic from non-enterotoxin-producing strains.
Investigation of the reaction of the 44 strains to Stone's gelatin medium failed to exhibit any differential value. Medium A is a slight modification of Stone's original gelatin stab medium,ll& differing mainly in the manner of drying the gelatin (described in a personal communication).
Medium B is a modification of the solid differential medium described in a Difco circular,ll b differing mainly in that 3 % agar and Lemco beef extract are used.
Medium C is described in detail in the Difco circular. llb Medium D differs from medium C only in that Lemco beef extract was used.
who found marked disagreement between enterotoxicity and liquefaction of Stone's medium.
COMMENT
The Dolman, Wilson and Cockcroft" test for the detection of staphylococcus enterotoxin by means of intraperitoneal inoculation of kittens was found to be the best method at present available. Although the test is not concise in all cases, the variations are no greater than those usually encountered in animal work.
Correlation of animal experiments with cultural results indicates that the enterotoxic strains vary chromogenically through all the shades; nitrate reduction, hemolysin production, and liquefaction of nutrient gelatin are characteristics common to most staphylococci; and action on milk appears to have no differential value. No possible distinction could be drawn from the action of the strains in the fermentation of the numerous carbohydrates. From the experience of others it seemed inadvisable to do indol determinations or serological tests.
A thorough investigation of the special gelatin and gelatin-agar medium devised by Stone" was made. Were it possible to type the staphylococci by a simple gelatin liquefaction, many related problems (animal susceptibility, tissue specificity, chemical analysis and investigation of the toxin) would be much closer to solution. Unfortunately, comparison of animal results with the reactions on Stone's medium supports the conclusions of Dolman et al." and Chinn;" that these medium possess no appreciable differential value. Results seem to indicate that the "more active" rather than the enterotoxic strains give a reaction.
